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This gel is intended for topical and essentially non-systemic treatment of vaginal 
dryness, especially among menopausal women. It is characterized by synergically 
combining a natural estrogen selected among 17P-estradiol and its salts with a 
biodegradable, hydrophilic, lubricating, and bioadhesive gel. The estrogen content is 
selected in such a manner as to obtain a unit dose equivalent to no more than a maximum 
of 15 |ig of np-estradiol and preferably to no less than 10 |Lig, with this specialized 
product being intended for application to the vulvovaginal mucosa. Estrogen is present 
within the gel, either in a free form, which is preferably micronized, or in a vectorized 
form, notably as a result of encapsulation within vectors of the nanoparticle type, such as 
supramolecular biovectors. The excipient preferably consists of carboxyvinylic acid, 
glycerin, a pH adjustment substance, an adjuvant for preservation, and an aqueous 
excipient. 
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Gel for Topical Hormone Therapy for Vaginal Dryness 

This invention pertains to a specialized pharmaceutical product intended for 
topical and essentially non-systemic treatment of vaginal dryness. 

Problems associated with vaginal dryness are familiar, notably among 
menopausal women: dyspareunia, urogenital atrophy which may lead to difficulties in 
urinary functioning, and risks of infection on account of insufficiently development of 
flora. 

One of the purposes of the present invention is to propose a specialized product 
which shall be suitable for essentially non-systemic treatment and shall therefore differ 
from treatments intended as hormone replacement therapy, where a hormone can be 
administered orally or transcutaneously or by intravaginal administration. 

The product to which the present invention pertains specifically differs from 
hormone replacement therapy products which are administered vaginally, in the form of 
creams, for example, which contain high levels of estrogens. 

In this respect, Patent FR-A-2 355 510 describes a gel which is specifically 
suitable for vaginal application and which may contain a hormonal agent such as 
estradiol, among other active principles. A formulation of this kind allows hormone 
therapy to be provided by intravaginal administration, but, in this instance, the situation 
simply involves taking advantage of more effective systemic absorption by means of 
vaginal administration in comparison with oral administration, especially when absence 
of estrogen metabolization during use of this form of administration is taken into account. 
This document also suggests selection of a gel with low or medium viscosity, namely 
5,000 to 100,000 centipoises (g/m.s or mPa.s), in order to facilitate absorption of the 
active principle by the body. 

In contrast, the present invention is intended to provide topical treatment with 
minimal or nonexistent systemic absorption, by means of direct application of a natural 
estrogen, and, more specifically, 17P-estradiol, so as to allow relieving of topical 
problems while avoiding systemic side effects which may occur among some patients, 
notably development of endometrial hyperplasia. 

Topical treatments of this type have previously been proposed, for example in the 
form of a vaginal ring possessing a toroidal shape, which contains an estrogen which 
travels through the ring's porous membrane so as to allow continuous releasing of the 
estrogen over a long period of time. 

Nevertheless, these rings are characterized by the disadvantage that, on one hand, 
like any intravaginal device, the presence of a non-degradable foreign body within the 



body is involved, and that, on the other hand, they require handling for insertion and 
removal. Moreover, no lubrication of the mucosa is provided, and it may be necessary to 
rely upon additional neutral lubricating agents (which do not contain an active principle). 

For topical treatment, a galenic form containing 17P-estradiol in the form of 
vaginal tablets which are administered daily has been proposed. These tablets are matrix 
tablets which contain an excipient such as a cellulose polymer which can absorb traces of 
residual vaginal moisture in such a manner as to impregnate the matrix which contains 
the active principle and to release it in a gradual way. 

Nevertheless, as a result of the fact that these tablets do not enter into direct 
contact with the entirety of the region which is to be treated, and inasmuch as the active 
principle must gradually spread throughout this region, their estrogen content must be 
relatively high in order to obtain the desired results. Typically, a dosage level of 25 |ig of 
np-estradiol per tablet is needed in order to allow the desired cytological, histological, 
and clinical improvement of the vaginal mucosa. On account of this relatively high 
dosage, proliferation of the endometrium among some patients, which is a sign of 
systemic absorption of 17P-estradiol, has been observed according to certain clinical 
studies. In particular, it is possible to consult C. Fielding and colleagues, "Preoperative 
Treatment with Estradiol in Women Scheduled for Vaginal Operations for Genital 
Prolapse. A Randomized Double-Blind Trial," Maturitas, 1992, 15, 241-249. 

Moreover, these tablets do not provide any lubrication of the mucosa, and it may 
likewise be necessary to uise neutral lubricating agents in a supplementary form in this 
instance. 

One of the purposes of the present invention is to offer, for the previously cited 
specific indication— namely treatment of vaginal dryness— a patented medication prepared 
with a specific galenic form which allows reduction of 17P-estradiol levels in such a way 
as to prevent systemic absorption, notwithstanding the extreme sensitivity of vaginal 
mucosa to estrogens, while also providing satisfactory trophic efficacy. 

In other words, it is necessary to provide a specific galenic form which, as a result 
of synergy between the vector and the active principle, shall enhance the effect of the 
active principle and shall therefore allow a highly significant reduction of the level of 
17p-estradiol in relation to prior art (it shall be observed elsewhere that this dosage 
reduction is on the order of 40% to 90%). 

Essentially, the medication to which the invention pertains is characterized by 
synergic combining of a natural estrogen selected from 17|3-estradiol and its salts with a 
biodegradable, hydrophilic, lubricating, and bioadhesive gel, with the estrogen content 
being selected in such a manner as to obtain a unit dose which is equivalent to a 
maximum of 15 \ig of 17P-estradiol, and preferably less than 10 \ig, with the 
aforementioned product being intended for application to the vulvovaginal mucosa. 
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In specific terms, the hydrophilic nature of the excipient allows direct passive 
distribution of the active principle between the excipient and the vaginal mucosa with 
which it shall be in contact. Bioadhesive characteristics (more specifically, 
mucoadhesive characteristics) allow the gel to adhere to the mucosa, with limited 
flowing, so that long-lasting presence can be obtained in this manner. 

Long-term presence of this kind specifically allows spacing of applications, which 
may only occur once a day, or even less frequently (especially during a maintenance 
phase). 

The lubricating nature of the gel preferably takes advantage of this geFs 
prolonged presence upon the mucosa, and it eliminates the need for reliance upon an 
additional lubricant. 

According to a certain number of preferable characteristics: 

-The viscosity of the gel is situated between 200,(X)0 and 600,000 centipoises 
(g/m.s or mPa.s); 

-Estrogen, which is preferably micronized, is present within the gel either in a 
free form or in a vectorized form, notably by encapsulation within vectors of the 
nanoparticulate type, such as supramolecular biovectors; 

-The gel contains a gel-forming bioadhesive hydrophilic component which is 
selected among carboxyvinylic acids, hydroxypropylcellulose, carboxymethylcellulose, 
gelatin, xanthan gum, guar gum, aluminum silicate, and mixtures thereof; 

-The gel contains an emollient hydrophilic component which is selected among 
glycerin, propylene glycols, polyoxyethylene glycols, and mixtures thereof; 

-The gel includes carboxyvinylic acid, glycerin, a pH adjustment substance, a 
preservation adjuvant, and an aqueous excipient; 

-The composition of the specialized product consists of: free or vectorized 
micronized 17p-estradiol- 0.0625 mg to 0.375g mg (consistent with a unit dose of 2.5 ^g 
to 15 ^ig for 4 g of formulated gel); carboxyvinylic acid-1 g to 3 g; methyl 
parahydroxybenzoate-0.025 g; propyl parahydroxybenzoate-0.025 g; sodium 
hydroxide-sufficient amount, pH of 4 ± 0.5; purified water, sufficient amount- 100 g. 

Different aspects of the present invention shall now be described in a more 
detailed form, with various examples of formulations being provided thereafter. 

Selection of an Active Principle 

An estrogen which is to be selected among 17P-estradiol, its salts, and its 
derivatives must be chosen for the specialized product to which this invention pertains. 



This group includes the family of compounds whose chemical structure is 
characterized by the following general formula: 



When R = H, the compound is 17P-estradiol, which is the natural hormone which 
is physiologically produced by fertile women's ovaries. Deficiencies of this hormone are 
responsible for the functional problems encountered among menopausal patients. 

np-estradiol is a physiological estrogen agonist. Its trophic role in relation to the 
vulvovaginal mucosa is recognized, and it has been extensively described, as is likewise 
true in terms of the reversibility of functional and clinical histological problems as a 
result of administering! 7 p-estradiol. Estradiol and its derivatives (salts) reduce the pH of 
the vagina, and they increase transvaginal differences in potential, amounts of vaginal 
secretions, and localized blood flow. 

In women, receptors with a strong affinity for estradiol have been detected within 
the vaginal epithelium. These receptors display an affinity for radioactively marked 
estradiol which resembles the affinity which has been identified in relation to receptors 
within the myometrium, although the number appears to be lower. These receptors are 
characterized by a decreasing affinity for the following compounds: 17P-estradiol > 
estriol > estrone. 

Whereas 17p-estradiol has been found to be a pure agonist, its natural metabolite, estriol, 
is characterized by the properties of a partial agonist or antagonist. A blocking effect 
could therefore occur in relation to natural estrogen. 

Hence, treatment with 17p-estradiol therefore offers the advantage of the additive 
nature of effects in the presence of endogenous estradiol, whereas treatment with estriol 
is characterized by the disadvantage of a blocking effect in relation to endogenous 
estradiol. Moreover, as a result of estrioFs lower intrinsic activity in relation to 17p- 
estradiol, estriol has been found to be less active than I7P-estradiol (some authors explain 
this phenomenon in relation to a higher dissociation rate among receptors within nuclei). 

Inasmuch as the activity offered by a partial agonist depends to a greater extent 
upon the number of receptors than the activity of a complete agonist, the difference in 
activity between these two estrogen compounds becomes even greater insofar as the level 



of receptors within vaginal tissue would seem to be lower than the level within the 
myometrium. 

In conclusion, when the high affinity of 17p-estradiol for vaginal estrogen 
receptors is taken into consideration, and especially its activity profile as a complete 
agonist; this natural estrogen constitutes a more appropriate choice than estriol for 
obtaining topical trophic effects. 

The same observations are applicable to estrone, which is an estriol precursor, and 
likewise in relation to synthesized estradiol derivatives, such as estradiol dietheroxide 
(DCI promestriene) in particular. 

Selection of the Gel Form 

Using a gel as a galenic form offers numerous advantages in relation to the 
specified objective. 

Firstly, it provides direct and prolonged contact throughout the mucosa which 
requires treatment, and it therefore offers optimal topical action upon the mucosa. 

Secondly, it is possible for high viscosity for a gel to be provided deliberately so 
as to enable the gel to adhere to the mucosa, in order to allow prolonged presence and 
limited outflow ("bioadhesion" or "mucoadhesion" phenomenon). In quantitative terms, 
this property is consistent with viscosity situated between 200,000 centipoises and 
600,000 centipoises (g/m.s or mPa.s). 

This characteristic is especially advantageous insofar as it allows spacing of 
applications, which may typically allow up to one application per day or even less 
frequent application. 

In the examples of formulations which are provided subsequently, it has been 
observed that the gel was still present even twenty-four hours after an examination, and 
that the amount was still significant, even to the extent of hindering the examination. 

Another advantage in terms of selecting a gel is that it possesses lubricating 
characteristics which render additional application of a neutral lubricant unnecessary. 
Moreover, inasmuch as a gel remains present in a prolonged manner, as indicated 
heretofore, its lubricant effects are maintained for a long period of time. 

Selecting Dosages 

Dosages can be selected in such a manner as to relieve local discomfort while 
achieving maximum prevention of transvaginal absorption. 

In order to attain these objectives, a doseof 10 jig of 17P-estradiol, which is 
consistent with a 4 g unit dose of formulated gel (single daily application, or even less 
frequent application), can be selected. 



When 17p-estradiol is present in this proportion within the gel iii a free 
micronized form, only minimal bodily absorption is observable, in the form of a single 
plasmatic peak at the end of approximately one hour following administration as a single 
dose. The maximum plasma concentration for the peak is comparable to the average 
physiological level observed during the first week of the follicular phase in fertile 
women, but it is quite obviously extremely transitory, because, within four to six hours, 
plasma concentrations return to levels which are close to baseline levels. 

In most instances, limited systemic absorption of this kind is perfectly tolerated 
by patients, and no side effects have been observed. 

Nevertheless, the absence of side effects is not systematic, and it may be desirable 
to reduce systemic absorption to an even greater extent, typically by adopting a plasma 
concentration which still remains below 50 pg/ml for all patients, so as to avoid all of the 
contraindications for estrogens. 

An initial measure typically consists of reducing the proportion of the active 
principle to 5 ^ig or even 2.5 \ig doses for each unit application. In this instance, no 
significant systemic absorption is observable (in the previously indicated manner; in 
other words, plasma levels of 17j3-estradiol never exceed 50 pg/ml). 

Another possibility consists of vectorizing the active principle instead of placing 
it within the vehicle in a free form, while retaining the hydrophilic lubricating vehicle. 

The advantages of vectorization of this kind and the manner whereby it can be 
accomplished shall be explained subsequently. 

Vectorization of 17p-Estradiol 

The first purpose of vectorization of IT^-estradiol is principally to eliminate 
systemic absorption of the active principle through more gradual releasing of the active 
principle, which produces the consequence of "delaying" the plasma peak by reducing its 
maximum amplitude, which can still remain below a plasma level of 50 pg/ml at all 
times. 

Moreover, vectorization shall preferably allow an increase in the duration of local 
action by the active principle. 

These two objectives can be attained in the subsequently described manner. 

In order for any systemic absorption to be prevented, the size of the vector must 
be sufficiently large so as to avoid passing through the vaginal epithelium. Size on the 
order of 200 nm in diameter satisfies this criterion. Of course, the vector must be 
compatible with 17p-estradiol, while allowing its gradual distribution, and it must be 
compatible with vaginal mucus, as well as being perfectly tolerated. 



In order to increase the duration of action, it is possible to select a system 
involving bioadhesion by electrostatic interactions. Indeed, under normal conditions, 
vaginal mucus is of an acidic nature (pH on the order of 4), whereas, during the 
menopause, its pH tends to increase to approximately 6. Hence, it is advantageous to 
provide the vector with positive peripheral charges which can then interact with negative 
charges from mucus. 

It should be noted that the acidic properties which are required for maximum 
interaction between mucus and the vector are limited during the time of the menopause 
(pH of approximately 6), although these low acidity conditions may be sufficient for 
efficacious interaction with vectors. 

For example, one vector which satisfies these different requirements consists of 
nanoparticles (in other words, particles whose diameter approximately consists of several 
ten-nanometer units, or, at most, several hundred nanometers), such as the 
"supramolecular biovectors" (SMBV's) which are described within Patent WO-A- 
89/1 1271 (National Center for Scientific Research) and are produced by the company 
known as Biovector Therapeutics, SA. 

SMBV's, which are a type of vectors representing prior art, include a non-liquid 
hydrophilic nucleus, a lipidic inner layer which is attached to the nucleus by means of 
covalent bonds, and an amphiphilic outer layer which is attached to the inner lipid layer 
by hydrophobic interaction. 

Vectors of this kind can be filled with an active principle, such as 17P-estradiol 
(which is lipophilic) in this instance, so that it can be encapsulated within the vector. The 
respective combination therefore provides a medium for the active principle which 
provides biological imitation of endogenous transporting systems such as lipoproteins. 

Examples of Formulations 

At this point, it is possible to offer examples of formulation of a gel according to 
the present invention. 

A typical formula can be of the following type: 

Micronized or vectorized free 17p-estradiol-0.0625 mg to 0.375 mg, which is 
consistent with a unit dose of 2.5 |ig to 15 |ig for 4 g of formulated gel 

Carboxyvinylic acid (Carbopol® 974 P)- 2 g 

Glycerin 10 g 

Methyl parahydroxybenzoate 0.025 g 

Propyl parahydroxybenzoate 0.025 g 

Sodium hydroxide Sufficient amount, pH of 4 ± 0.5 

Purified water Sufficient amount, 100 g 
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It is possible to observe the extremely low final concentration of the active 
principle, which is from 0.625x10"^ to 3.75x10"^ for the previously indicated range of 
unit doses, notably 2.5x10'^ (0.00025%) in the situation representing clinical trials which 
are to be described elsewhere. 

It is possible to envision different variations in proportions for different 
excipients. Hence, the proportion of Carbopol® 974 P can be situated between 1 g and 3 
g, and the glycerin proportion can be situated between 5 g and 15 g. 

It is also possible to modify the composition of excipients. 

Hence, Carbopol® 974 P can be replaced by other bioadhesive gel-forming 
hydrophilic components, such as: 

"hydroxypropylcellulose, between 1 g and 3 g; 

-carboxymethylcellulose, between 1 g and 5 g; 

-gelatin, between 1 g and 5 g; 

-xanthan gum, between 1 g and 2 g; 

-guar gum, between 1 g and 2 g 

-aluminum silicate, between 1 g and 2 g, or 

—a mixture of two or more of the previously cited components. 

Glycerin can be replaced by other emollient hydrophilic components, such as: 
-propylene glycol, between 5 g and 8 g; 
-polyoxyethylene glycol (PEG), between 5 g and 15 g, 
—or a mixture of the previously cited components. 

Clinical Trials 

The results which were obtained have revealed the subsequently indicated 
aspects. 

After repeated vaginal administration of 10 \ig of 17p-estradiol for thirteen days, 
cUnical tolerance was excellent for thirteen participants among sixteen. Three 
participants cited undesirable side effects (headaches, vomiting episodes, and hot flashes) 
which can be attributed to the product being investigated when systemic absorption 
measured during this particular trial is taken into account. These low-intensity events did 
not prevent continuation of the trial. Biological tolerance was excellent, and no anomalies 
with a clinical significance were reported. 

Form a pharmacodynamic standpoint, no significant changes in terms of plasma 
levels of FSH, LH, and SHBG (Sex HormoneBinding Globulin) were observed 
throughout the entire period of administration. 
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Repeated vaginal application of 10 ^ig of 17P-estradiol for thirteen days produced 
statistically significant regeneration of the three types of cells comprising the vaginal 
mucosa after the seventh day. This statistically significant regeneration still existed 
between the seventh and fourteenth days for surface vaginal cells which were wholly 
absent at the conunencement of treatment. 

Regeneration of the vaginal mucosa is accompanied by reduction of the pH of the 
vagina and by an improvement in functional symptoms (vaginal dryness, dyspareunia, 
praritus, recurrent desquamative leukorrhea, and dysuria) after the seventh day of 
application. These phenomena continue without significant changes until the fourteenth 
day of application. 

From a pharmacokinetic standpoint, plasma levels of 17P-estradiol increase after 
initial application of the vaginal gel. Under equilibrium conditions, the peak plasma level 
of estradiol tends to be lower, and it is delayed, with the surface below the curve being 
comparable to that which is obtained after an initial application. 

The increase in estrone levels in relation to baseline rates is low in comparison 
with the increase in levels of 17P-estradiol, regardless of whether an initial or final 
application of the 17P-estradiol gel is being considered. This situation is represented, on 
one hand, by the absence of initial absorption effects for 17p-estradiol, and, on the other 
hand, it explains the level obtained for the estradiol/estrone ratio (1.83 ± 0.90), which is 
comparable to the ratio reported for premenopausal women during the late follicular 
phase. 

It can be observed that these clinical trials, which are already especially 
conclusive, took place with the maximum specified dosage, with non-vectorized 
micronized 17p-estradiol. 

Side effects occurring among some participants may be reduced by reducing 
dosages (for example, unit doses of 5 ^g or even 2.5 ^g of free estradiol), and/or by 
vectorization of 17p-estradiol in order to advance the peak plasma level in time, so that 
the maximum level can therefore be reduced to less than the 50 pg/ml level which is 
capable of producing side effects. 
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CLAIMS 

1 . A patent medicine for essentially nonsystemic topical treatment of vaginal 
dryness, especially among menopausal women, 

—characterized by synergically combining a natural estrogen which is to be 
selected among 17P-estradiol and its salts with a gel which is biodegradable, 
hydrophilic, lubricating, and bioadhesive, 

-with the estrogen level being selected in such a manner as to obtain a unit 
dose equivalent to 15 |ig of 17 p-estradiol at most, and preferably to less than 
10^lg, 

-and with the aforementioned patent medicine being intended for application 
to the vulvovaginal mucosa. 

2. The patent medicine described within Claim Number 1 , where the viscosity of 
the gel shall be situated between 200,000 and 600,000 centipoises (g/m.s or 
mPa.s). 

3. The patent medicine described within Claim Number 1 , where estrogen shall 
be present in a free form within the gel and shall preferably be micronized. 

4. The patent medicine described within Claim Number 1, where estrogen shall 
be present within the gel in a vectorized form and shall preferably be 
micronized. 

5. The patent medicine described within Claim Number 4, where estrogen shall 
be vectorized by encapsulation within vectors of the nanoparticle type. 

6. The patent medicine described within Claim Number 5, where estrogen shall 
be vectorized by encapsulation within specific vectors of the supramolecular 
biovectors type. 

7. The patent medicine described within Claim Number 1, where the gel shall 
include a gel-forming bioadhesive hydrophilic ingredient which is to be 
selected among carboxyvinylic acids, hydroxypropylcellulose, 

carboxymethylceDulose, gelatin, xanthan gum, guar gum, aluminum silicate, 

and mixtures thereof. 

8. The patent medicine described within Claim Number 1 , where the ^el shall 
include an emollient hydrophilic component which is to be selected among 
glycerin, propylene glycols, polyoxyethylene glycols, and mixtures thereof. 

9. The patent medicine described within Claim Number 1, where the gel shall 
include carboxyvinylic acid, glycerin, a pH adjustment substance, a 
preservation adjuvant, and an aqueous excipient. 



10. The patent medicine described within Claim Number 9, whose composition 
consists of: 



Free or vectorized micronized 17P-estradiol: 0.0625 mg to 0.375 mg, 
which is consistent with a unit dose of 2.5 Jig to 15 ^ig for 4 g of 

formulated gel 

Carboxyvinylic acid (Carbopol® 974 P) 2 g 

Glycerin 10 g 

Methyl parahydroxybenzoate 0.025 g 

Propyl parahydroxybenzoate 0.025 g 

Sodium hydroxide Sufficient amount, pH of 4 ± 0.5 

Purified water Sufficient amount, 100 g 
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Gel pour homumoth^pie locale de la s^cheresse vagkiale 

L'inventioii conoeme une sp^dafit^ pharznaceutiqiie pour le traite- 
ment local, essentiellement non syst^que, de la s^««sse vaginale. 

On connait les inconv^ents de la s^chetesse vaginale. notanunent 
Chez la fenune mtoopaus^e : dysparennie, atropine urog&utale pouvant 
5 entrainer des perturbations de la fonction urinaire, risques d'infection 
en raison d'une flore insufi5sanunent d^velopp^e. 

L'un des buts de I'invention est de proposer une sp^cialit^ conve- 
nant k un traitement essentiellement non syst^mique, qm se distingue 
done des traitements d'hormonoth^rapie substitutive, o^ I'hormone 
1 0 pent Stre administr^e per os, par voie transcutan^e ou par administra- 
tion intravaginale. 

La sp^daUt^ de I'invention se distingue en particulier des sp^dali- 
Us dlionnonoth^rapie substitutive administr^es par voie vaginale, par 
ezemple sous forme de cr^es, qui sont fortement dosses en estrog^- 
15 nes. 

Le FR-A-2 3SS 510 d^erit ainsi un gel adapts k une application no- 
tanunent vaginale, et pouvant contenir entre autres prin'dpes actife un 
agent hormonal tel que I'estradiol. Une telle fonnulation permet de r^ 
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aliser une hormonoth^rapie par administration intravaginale, mais il 
s*agit simplement dans ce cas de tirer parti du meilleur passage syst^- 
mique de la voie vaginale par rapport & la voie orale, compte tenu no- 
tamment d'une absence de m^tabolisation des estrog^nes lorsque Von 
5 utilise cette voie. Ce dooiment suggere en outre le choix d'un gel de vis- 
cosity faible ou moyenne, k savoir de 5000 & 100 000 centipoises (g/m.s 
ou mPa.s) pour favoriser Tabsorption du prindpe actif par Torganisme. 

L'invention cherche au contraire k r^aliser un traitement local, 
avec passage syst^mique minime ou nul, par apport direct d'un estro- 

10 ghne naturel, et plus particuliferement du 17B-estradiol, permettant de 
soulager les troubles locauz en ^vitant les e£Fets secondaires syst6mi- 
ques susceptibles d*apparaitre chez certaines patientes, notamment 
Tapparition d*tme hyperplasia endom^triale. 

On a d6jk propose des traitements locaux de ce type, par exemple 

15 sous forme d'un anneau vaginal en forme de tore enfermant un estro- 
ghne qui diSuse au travers de la membrane poreuse de Tanneau, per- 
mettant ainsi une liberation continue stir une longue durde. 

Ces anneaux pr^sentent cependant rinconv^nient, comme tout 
dispositif intravaginal, d*une part d'impliquer la presence dans Torga- 

20 nisme d*un corps stranger non d^gradable et d'autre part de n^cessiter 
des manipulations pour sa pose et son retrait. En outre, il ne procure 
aucxxne lubrification de la muqueuse et il peut etre n^cessaire d utiliser 
en complement des agents lubrifiants neutres (ne contenant pas de 
pnncipe actif). 

25 n a ete ^galement propose pour ce traitement local une forme gaie- 

nique comportant du 17B-estradiol sous forme de comprimes vaginauz 
administres quotidiennement. Ces comprimes sont des comprimes ma- 
tridels comprenant un exdpient tel qu'un polym&re cellulosique absor- 
bant les traces d'humidite vaginale residuelle de mani&re k impr^gner 

30 la matrice contenant le prindpe actif et k liberer celui-d de fa^on pro- 
gressive. 

Toutefois. du fait que ces comprimes ne sont pas en contact direct 
avec Tensemble de la region k traiter et que le prindpe actif doit s'eten- 
dre progressivement sur celle-d, leur dosage doit etre relativement 61e- 
35 ve pour procurer les resultats voulus, typiquement im dosage de 2S \xg 
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de 17fi-estradiol par comprim^ (un comprim^ correspondant k une dose 
quotidienne) pour pennettre ram^lioration cytologique, histologique et 
clinique recherch^e de la muqueuse vaginale. Du fait de cette dose 
relativement 61ev6e, on note d'aprts les 6tudes cliniques une proliftra- 
5 tion de I'endomfetre chez certaines patientes, signe d'un passage sjrst^- 
miquc du 17B-estradiol : voir notamment C, Felding et coll., Preopera- 
tive Treatment with (Estradiol in Women Scheduled for Vaginal Oper- 
ation for Genital Prolapse. A Randomised, Double-Blind Trial, Maturi- 
(05,1992,15.241*249. 

10 De plus, ces comprim^s ne procurent aucune lubrification de la 

muqueuse et il peut etre n^cessaire d utiliser en compl6ment, ici enco- 
re, des agents lubrifiants neutres. 

L'un des buts de la pr^sente invention est de proposer, dans Tindi- 
cation sp^dfique pr^dt^e - k savoir le traitement de la s^dieresse vagi- 

15 nale • une sp^dalit^ ^labor^e avec tme forme gal^que partieuliire 
permettant de r^duire le dosage du ITB-estradiol de mani&re k ^viter le 
passage sjrstdmique malgr£ TeztrSme sensibility des muqueizses vagi- 
nale s aux estrogtoes, mais tout en procurant une efficadt^ trophique 
satisfaisante. 

20 En d'autres termes, il s'agit de trouver tme forme gal^nique parti- 

culifere qui, par synergie entre le vecteur et le prindpe actif, potentia- 
lise Teffet de ce dernier et permette done de r^duire tr^s fortement le 
dosage en 17B-estradiol par rapport k Tart ant^rieur (on verra plus loin 
que cette reduction du dosage est de Tordre de 40 k 90 %). 

25 Essentiellement, la sp^dalit^ de 1 invention est caract^ris^e par la 

combinaison synergique d'lm estrog^ne natural choisi parmi le 17B- 
estradiol et ses sels et d'un gel biodegradable, hydrophile, lubrifiant et 
bioadh^sif, la teneur en estrog^ne ^tant choisie de manidre k procurer 
une dose unitaire ^quivalente d'au plus IS ^g, de pr^fiSrence moins de 

30 10 ^g, de 17fi-estradiol, cette sp^daUt^ ^tant destin^e k &tre appliqu^e 
sur la muqueuse vulvo-vaginale. 

Le caractere hydrophile de I'exdpient permet notamment une dif- 
fusion passive directe du prindpe actif entre I'exdpient et la muqueuse 
vaginale avec laquelle celui-ci est en contact. Le caractere bioadh^sif 

35 (plus predsement, mucoadhesif) pennet de rendre le gel collant sur la 
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muqxieuse^ avec un faible ^coulement* procurant ainsi un maintien de 
longue dur^e. 

Ce maintien de longue dur^e pennet en particulier d'espacer les 
applications, qui peuvent n etre que quotidiennes, ou encore moins fi^ 
5 quentes (notamment en phase d*entretien). 

Le caract^re lubzifiant du gel tire avantageusement parti du main- 
tien prolong^ de celui-d sur la muqueuse, et ^vite d*avoir recours k un 
lubrifiant de complement. 

Selon im certain nombre de caract^ristiques avantageuses : 
10 — la viscosity du gel est comprise entre 200 000 et 600 000 centipoi- 
ses (gftTLS ou mPa.s) ; 

— lestrogtoe, avantageusement micronis^, est present dans le gel 
soit sous forme libre soit sous forme vectoriste, notamment par en- 
capsulation dans des vecteurs de type nanoparticules tels que des 

IS biovecteurs supramol^culaires ; 

— le gel comprend un composant hydrophile bioadhdsif g^Iifiant choi- 
si parmi les addes carboxyvinyliques, rhjrdroxypropylcellulose, la 
cazboxym^thylcellulose. la gelatine, la gomme xanthane, la gomme 
Guar, le silicate d'aluminium et leurs melanges ; 

20 — le S^l comprend un composant hydrophile Emollient choisi parmi la 
glycerine, les propylene glycols, les polyoxyethyltoe glycols et leurs 
mdanges ; 

— le gel comprend de Tadde carboxyvinylique, de la glycerine, une 
substance d'ajustement du pH, un adjuvant conservateur et un ex- 

25 dpient aqueux ; 

— la composition de la sp^dalit^ est : 17fi-estradiol micronise libre ou 
vectorise, 0,0625 mg k 0,375 mg (correspondant k une dose unitaire 
de 2,5 & 15 ^g pour 4 g de gel formula) ; adde carboxjrvinylique, 1 k 
3 g ; glycerine, 5 & 15 g ; parahydroxybenzoate de m^thyle, 0,025 g ; 

30 parahydroxybenzoate de propyle, 0,025 g ; hydroxyde de sodium 

q.s. pH 4 ± 0,5 ; eau purifiee q.s. 100 g. 
On va maintenant d^crire plus en detail les differents aspects de la 
pr^sente invention, en donnant ensmte divers exemples de formula- 
tions. 



35 
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Choix du principe actif 

On choisit pour la sp^dalit^ de I mvention un estrogfene choisi par- 
mi le 17B-estradiol, ses sels et ses d^riv^s. 

Ce groupe coxnprend la famille de composes dont la structure chi- 
mique ripond k la formule g^n^rale : 

OH 




R— O 



15 Lorsque R s H, le compost est le 17B-estradiol, qui est rhormone 

naturelle produite phydologiquement par les ovaires des feznmes fer- 
tiles et dont la carence est responsable des troubles fonctionnels res- 
sentis chez la patiente m^nopaus^e. 

Le ITB^stradiol est un agoniste estrog^nique phjrsiologique. Son 

20 role trophique sur la muqueuse vulvo-vaginale est reconnu et a it6 lar- 
gexnent d^crit, de meme que la reversibility des troubles histologiques 
fonctionnels et cliniques par administration de 17fi-estradiol. L'estra- 
did et ses derives (sels) diminuent le pH vaginal et augmentent la dif- 
ference de potentiel transvaginal, la quantity de secretions vaginales et 

25 le debit sanguin local. 

Chez la femme, des recepteurs k haute afiSnite pour Testradiol ont 
ete deceies au niveau de I'epitheiium vaginal. Ceux-ci presentent pour 
I'estradiol radiomarque tuie af&nite voisine de celle calcuiee pour les 
recepteurs du myom^tre mais leur nombre parait plus faible. Ces re- 

30 cepteurs se caracterisent par ime a£Snite decroissante pour les compo- 
ses suivants : 17B-estradiol > estriol > estrone. 

Mais alors que le 170-estradiol se revile etre un agoniste pur, 
I'estriol, son metabolite nattirel, se caracterise par des proprietes d*ago- 
niste partiel, voire d'antagoniste. Un efTet antagoniste pourrait se ma- 

35 nifester vis & vis de Testrogene naturel. 
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Un traitement par le ITB-estradiol pr^sente done Tavantage de 
Tadditiviti des eflFets en presence de Testradiol endogfene, alors qu'un 
traitement par Testriol pr^sente I'inconv^nient d'lin eflFet antagoniste 
vis-A-vis de I'estradiol endogfene. De plus, restriol, du fait de son acti- 
5 vit^ intrins^que plus faible que celle du 17B-estradiol, se r^vele moins 
actif que celui-ci (certains auteurs expliquent ce ph^nomene par une 
plus grande vitesse de dissociation de ses r^cepteurs nucl^aires). 

Comma Tactivit^ pr^sent^e par un agoniste partiel est plus d^pen- 
dante du nombre de r^cepteurs que celle de Tagomste complet, la difiGg- 
10 rence d'activit^ entre ces deux composes estrogeniques est d'autant 
plus marquee que le taux de r^cepteurs tissulaires vaginaux parait 
plus faible qu'au niveau du myomfetre. 

En conclusion, vu la haute afi&nit^ du 17fl-estradiol pour les r^cep- 
teurs estrogeniques vaginaux et surtout son profil d'activit^ en tant 
15 qu*agoniste complet, cet estrogtoe naturel constitue un meilleur choix 
que Testriol poizr obtenir un effet trophique local. 

Les memes remarques s'appliquent k Testrone, qui est un pr^cur- 
seur de Testriol, ainsi qu*aux derives de synthase de I'estradiol tels que 
notamment le di^theroxyde d'estradiol (promestritoe DCD. 

20 

Choix de la forme gel 

L utilisation d un gel comme forme galenique pr^sente de nom- 
breux avantages k regard du but recherche. 

En premier lieu, il assure un contact direct et prolong^ sur toute 
r^tendue de la muqueuse k traiter et assure ainsi une action topique 
optamale sur celle-d. 

En second lieu, on peut dalib^r^ment donner au ^el une viscosity 
61ev£e pour le rendre coUant sur la muqueuse afln de permettre un 
maintien prolong^ et un faible ^coulement (ph^nomtoe de l)ioadh6- 
sion** ou "mucoadh^sion*'). Quantitativement, ceci correspond k une vis- 
cosity comprise entre 200 000 et 600 000 centipoises (g/m.s ou mPa.s). 

Cette caracteristique est particuli^rement avantageuse dans la me- 
sure ou elle permet d espacer les applications, typiquement jusqu'& ime 
application quotidienne, voire encore moins frequente. 
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Dans les exemples de formulations donnes plus bas* on a ainsi 
constats que le gel ^tait toujours present meme vingt-quatre heures 
apr^s Texamen, et en une quantity encore notable, au point de gener 
rexamen. 

5 Un autre avantage du choix d'un gel est qu il pr^sente un caract&re 

lubrifiant rendant inutile une application additionnelle d'un agent lu- 
brifiant neutre en cas de besoin. En outre, le gel se xnaintenant en pla- 
ce de fa9on prolongee comme indiqu^ plus haut. Taction lubrifiante est 
conservee pendant une longue dur^e* 

10 

Choix du dosage 

Le dosage doit etre choisi de manifere k soulager les troubles locaux 
en evitant au TnnximuTn Tabsorption transvaginale. 

15 Pour atteindre ces objectifs, on choisit une dose de 10 \xg de 17B-es- 

tradioly correspondant k une dose unitaire de 4 g de gel formula (appli- 
cation joumaliire unique, voire encore moins fir^quente). 

Lorsque le 17fi-estradiol est present k cette dose sous forme micro- 
nis^e libre dans le gel, on n*observe qu*un Uger passage syst^miquOt 

20 sous forme d'un simple pic plasmatique au bout d'une heure environ 
apres ladministration en dose unique ; la concentration plasmatique 
maximale du pic est du meme ordre que le taux physiologique moyen 
observes la premiere semaine de la phase folliculaire chez la fenune 
fertile, mais elle est bien ^videmment irks fugace, puisqu*en quatre k 

25 six heures les concentrations plasmatiques retrouvent des valours pro- 
ches des valeurs basales. 

Ce l^ger passage syst^mique est la plupart du temps parfaitement 
supports par les patientes, sur lesquelles il n'est pas observe d'effets 
secondaires. 

30 L'absence d'effets secondaires n'est toutefois pas syst^matique, et il 

peut etre souhaitable de r^duire encore plus le passage syst&nique, ty- 
piquement en imposant une concentration plasmatique qui rests tou- 
jours in£grieure k SO pg/ml pour toutes les patientes, afin d'^viter tou- 
tes les contre-indications des estrog^nes. 

35 Une premiere solution consists k reduire la teneur en prindpe ac- 
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tif, typiquement k des doses de 5 ou meme 2,5 \ig par application 
unitaire. On n'observe dans ce cas aucun passage syst^mique signi* 
ficatif (au sens indiqu^ plus haut, c*est-&-dire que la concentration plas- 
matique de 17B-estradiol ne d^passe jamais 50 pg/ml), 
5 Une autre possibility consiste, en conservant le v£hicule lubrifiant 
hydrophilet k vectoriser le prindpe actif au lieu de le mettre sous forme 
libre dans le v^hicule. 

On va ezpliquer d^dessous Tint^ret de cette vectorisation et la 
manifere dont on peut la r6aliser. 

10 

Vectorisation du 1 7fi-estrddiol 

Le but premier de la vectorisation du 176*estradiol est prindpale- 
ment d'^liminer le passage syst^mique du prindpe actif par une libera- 
15 tion plus progressive de ce dernier qui aura pour eSet d***6taler" le pic 
plasmatique en r^duisant son amplitude mazimale* qui pourra rester 
toujours inf(6rieure k 50 pg/ml de concentration plasmatique. 

Avantageusement, la vectorisation permettra ^galement d'aug- 
menter la dur^e d'action locale du prindpe actif. 
20 Ces deux buts peuvent etre atteints de la manifere suivante. 

Pour ^viter tout passage syst^mique, la taille du vecteur doit Stre 
suffisamment 41ev6e pour ne pas traverser I'ipithdium vaginal. Une 
taille de I'ordre de 200 nm de diam^tre repond k ce crit&re. Bien enten- 
du, le vecteur doit §tre compatible avec le 170-estradiol» permettre son 
25 relargage progressif, doit itre compatible avec le mucus vaginal et par- 
faitement tol6r6. 

Pour augmenter la dur^e d'action, on peut choisir un systfeme de 
bioadh^sion par interactions ^lectrostatiques. En efiet, dans des condi- 
tions normales, le mucus vaginal est de nature adde (pH de I'ordre de 
30 4) tandis qu'^ la menopause ce pH a tendance a augmenter aux envi* 
rons de 6. II est done int^ressant d apporter en periph^rie du vecteur 
des charges positives qui peuvent ainsi interagir avec les charges nega- 
tives du mucus. 

n faut noter que les propri^t^s addes requises pour xme interaction 
35 maximale entre le mucus et le vecteur sont r^duites en periode de m^- 
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nopause (pH de Tordre de 6)» mais ces conditions de faible addit^ pen- 
vent §tre suffisantes potur une interaction efficace avec les vecteurs. 

Un vecteur rtpondant k ces differentes conditions est par exemple 
constitu6 par des nanoparticules (c'est-Ji-dire des particules dont le dia- 
5 m^tre est de Tordre de quelques dizaines ou au pliis quelques centaines 
de nanometres) tels que les "biovecteurs supramol^culaires'* (BVSM) 
d6crits dans le WO-A-89/11271 (Centre national de la recherche sden- 
tifique) et produits par la sod^t^ Biovector Therapeutics SA. 

Ces BVSM, qiai sont des vecteurs en eux-memes connus, compren- 
10 nent un noyau hydrophile non liqxude, \me enveloppe interne de nature 
lipidique liie au noyau par des liaisons covalentes et une enveloppe 
externa amphiphile li£e k Tenveloppe interne lipidique par des interac- 
tions hydrophobes. 

Ces vecteurs peuvent etre charges en pxindpe actif, id par le 17fi- 
15 estradiol (qui est lipophile) encapsul^ dans le vecteur, Tensemble cons- 
tituant alors un transporteur de prindpe actif biomim^tique des syst^ 
mes de transport endogines telles que les lipoprot^ines. 

Exemples de formulation 

20 

On va maintenant donner des exemples de formulation du gel selon 
Tinvention. 

Une formule typique peut etre la suivante : 



25 1 7B-estradiol micronis^ Ubre ou vectorise 0,0625 mg & 0 ,375 mg 
correspondent k une dose unitaire de 2,5 ^ 15 ^g pour 4 g de gel formula 

Adde carboxjrvinylique (Carbopol^ 974 P) 2 g 

Glycerine 10 g 

Parah3rdroxyben2oate de m^thyle 0,025 g 

30 Parahydroxybenzoate de propjde 0,025 g 

Hydrox3^e de sodium q.s. pH 4 ± 0,5 

Eau puxifi^ q.s. 100 g 

On notcra la trks faible concentration finale en prindpe actif, qui 
35 est de 0,625.10'^ k 3,75.10*^ pour la plage de doses unitaires indiqu^e 
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d-dessus, en particulier de 2,5.10'^ (0»00025 %) dans le cas correspon- 
dant aux essais cliniques dont on rendra compte plus bas. 

Diverses variations de dosage des diffigrents excipients peuvent 
etre envisag^es. Ainsi« la dose de Carbopol^ 974 P peut gtre comprise 
5 entre 1 et 3 g, et celle de glycerine entre 5 et 15 g. 

n est ^galement possible de modifier la composition des ezdpients. 

Ainsi, le Carbopol® 974 P peut gtre remplacg par d'autres compo- 
sants hydrophiles gglifiants bioadhgsifs tels que : 

— hydroxypropylcellulose, entre 1 et 3 g, 
10 — carbozjnoaethylcellulose, entre 1 et 5 g» 

— gdlatine, entre 1 et 5 g» 

— gomme xanthane, entre 1 et 2 g, 

— gomme Guar, entre 1 et 2 g» 

— silicate d'aluminium, entre 1 et 2 g, ou 

15 — un melange de deux ou plusieurs des composants pricgdents. 

La glycerine peut etre remplac^e par d*autres composants hydro- 
philes Emollients tels que : 

— propylene glycol, entre 5 et 8 g, 

— polyoxy^thylfene glycol (PEG), entre 5 et 15 g, ou 
20 — un melange des composants prEcEdents. 

Essais cliniques 

Les r^sultats obtenus mettent en Evidence les Elements suivants. 

25 Aprgs administration r6p6tge de 10 ^g de 17fi-estradiol au niveau 

vaginal pendant 13 jours, la tolerance clinique a 4t6 excellente pour 
treize si:^ets sur seize. Trois stgets ont signal^ des effets indisirables 
(cgphalges, Episodes de vomissements et bouffEes de chaleur) qui peu- 
vent etre reliEs au prodmt Etudie compte tenu du passage systEmique 

30 mesurE dans cet essai. Ces EvEnements d*intensitE mineure n'ont pas 
empeche la poursuite de I'Etude. La tolerance biologique a 6t6 excellen- 
te. Aucune anomalie ayant une signification clinique n'a EtE rapportEe. 

Du point de vue pharmacodynamique, il n a pas €t& observE de 
changement significatif au niveau des taux sanguins de FSH, LH et 

35 . SHBG (Sexual Hormonal Binding Globulin) durant toute la periode 



wo 97/12618 



PCT/FR96/01556 



11 

d'admimstration. 

^application r6p6t6e de 10 de ITB-estradiol au niveau vaginal 
pendant 13 jours provoque une r^g^n^ration statistiquement signifi- 
cative des trois types cellulaires de la muqueuse vaginale dhs le Jour 7. 
5 Cette r^gdn^ration statistiquement significative existe encore entre le 
Jour 7 et le Jotir 14 pour les cellules vaginales superfidelles qui ^taient 
totalement absentes en d^but de traitement. 

Cette r^g^n^ration de la muqueuse vaginale s'accompagne d'ime 
diminution du pH vaginal et d*une amelioration de la symptomatologie 
10 fonctionnelle (s^cheresse vaginale, dyspareunie, prurit, leucorrh^es 
desquamantes r^ddivantes et d3rsurie) dfes le septi^me jour d* appli- 
cation et persistantes sans changement significatif jusqu*au quator- 
zi&me jour d'application. 

Du point de vue phaxmacodn£tique, les concentrations plasmati- 
15 ques de 17B-e6tradiol augmentent dks la premi&re application du gel 
vaginal. A I'^tat d'^quilibre, le pic plasmatique d'estradiol tend k etre 
plus fidble et retard^ la surface sous la courbe £tant comparable k celle 
obtenue aprto la premidre application. 

L'augmentation des concentrations d'estrone par rapport aux taux 
20 de base est faiUe compar^e k celle des concentrations de 17B*estradiol, 
que Ton consid&re la premiere ou la demi^ application du gel de 176- 
estradiol. Ced traduit d'une part Tabsence d'efifet de premier passage 
pour le 17B-estradiol et explique d*autre part la valeur obtenue pour le 
ratio estradiol/estrone (1,83 ± 0,90), qui est comparable au ratio rap- 
25 porte chez la femme pr^m^nopaus^e en phase folliculaire tardive. 

On notera que ces essais diniques, qui sont d6}k particulierement 
concluants, ont 6t6 men^s avec la dose maximale pr^vue, et pour du 
17B-estradiol micronis^ non vectons^. 

Les effets seoondaires apparaissant chez quelques sujets peuvent 
30 etre r^duits en diminuant la dose (par exemple des doses unitaires de 
5 ^g, ou mime 2,5 \ig, d'estradiol libre), et/ou en vectorisant le 17fi-es- 
tradiol pour staler dans le temps le pic de concentration plasmatique et 
done abaisser son niveau mayifwul au-dessous du niveau de 50 pg/ml 
susceptible d'induire des efifets secondaires. 
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REVENDIGATIONS 

1. Une sp^dalit^ pharmaceutique pour le traitement local, essen- 
tdellement non syst^xrdque, de la s^cheresse vaginale, notazziment chez 
5 la femme m^nopaus^, 

caract^ste par la combinaison synergique d'un estrog^ne naturel 
choisi parmi le ITB-estradiol et ses sels et d'un gel biodegradable, hy- 
drophile, lubrifiant etbioadh^sif, 

la teneur en estrog^ne ^tant choieie de xnani^re k procurer une 
10 dose unitaire ^quivalente d*au plus 15 ^g, de pr^fiSrence moins de 
10 de 1 7fi-estradiol, 

cette sp^dalite £tant destin^e k itre appliqute sur la muqueuse 
vulvo-vaginale. 

15 2. La speciality de la revendication 1, dans laqueUe la viscosity du 

gel est comprise entre 200 000 et 600 000 centipoises {gfm.B ou mFa.8). 

3. La sp^dalite de la revendication 1» dans laquelle I'estrogfene est 
present sous forme libre, avantageusement micronis6e, dans le gel. 

20 

4. La speciality de la revendication 1, dans laquelle Testrog^ne est 
present sous forme vectorisee, avantageusement micronisee, dans le 
gel. 

25 5. La spedalite de la revendication 4» dans laquelle Testrog^ne est 

vectorise par encapsulation dans des vecteurs de type nanoparticules. 

6. La spedalite de la revendication 5, dans laquelle Testrogfene est 
vectorise par encapsulation dans des vecteurs particulaires de type bio- 

30 vecteurs supramoieculaires. 

7. La spedalite de la revendication 1 , dans laquelle le gel comprend 
un composant hydrophile bioadhesif geiifiant choisi parmi les addes 
ciarboxyvinyliques, ITiydroxypropylcellulose, la carbozymethylcellulose, 

35 la gelatine* la gomme xanthane, la gomme Guar, le silicate d'alumi- 
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nium et leurs melanges. 

8. La sp^dalit^ de la revendication 1, dans laquelle le gel comprend 
un composant hydrophile Emollient choisi paimi la glycerine* les propy- 

5 lene glycols, les polyoxy^thyltoe glycols et leizrs melanges. 

9. La sp^dalit^ de la revendication 1 , dans laquelle le gel comprend 
de I'acide carboxyvinylique, de la glycerine, \ine substance d'cyustement 
du pH, un adjuvant conservateur et un ezdpient aqueuz. 

10 

10. La 8p^cialit6 de la revendication 9, dont la composition est : 
ITfi-estradiol micronis6 libre ou vectoris^ 0,0625 mg k 0,375 mg 
correspondant k une dose unitaire de 2,5 & 15 pg pour 4 g de gel fonnul^ 
Acide carbozyvinyUque (Carbopol® 974 P) 2 g 

15 Glycerine 10 g 

Parahydroxybenzoate de m^thyle 0,025 g 

Parahydroxybenzoate de propyle 0,025 g 

Hydroxyde de sodium q.s. pH 4 ± 0,5 

Eau puzifite q.s. 100 g 

20 
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